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Table. Univariate analysis of factors associated with ﬁlter
permanence
Factor
Group A
(n¼ 619)
Group B
(n¼405)
OR (95% CI) PNo. (%) No. (%)
Male sex 270 (44) 225 (62) 1.61 (1.25-2.07) .00002
History of VTE 351 (57) 273 (67) 1.59 (1.22-2.07) .0005
Malignancy 153 (25) 200 (49) 2.97 (2.27-3.88) <.0001
Neurologic condition
(CVA, paralysis,
dementia)
24 (4) 35 (8) 2.35 (1.38-4.02) .002
Indication
VTE + AC
contraindication
290 (47) 283 (70) 2.65 (2.07-3.46) <.0001
VTE + AC
complication
25 (4) 49 (12) 3.28 (1.99-5.40) <.0001
VTE + AC failure 9 (1) 13 (3) 2.25 (0.95-5.32) .06
High-risk VTE 63 (10) 20 (5) 0.46 (0.27-0.77) .003
Prophylaxis 232 (37) 39 (10) 0.17 (0.12-0.25) <.0001
AC, Anticoagulation; CI, conﬁdence interval; CVA, cerebrovascular acci-
dent (stroke); OR, odds ratio; VTE, venous thromboembolism.
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cessful have been recently described. The purpose of this
study is to analyze how incorporation of these new tech-
niques impacted the outcomes of IVCF retrievals at our
institution over the past 5 years.
Methods: Data from all patients undergoing IVCF
removal by vascular surgeons at a tertiary academic medical
center between 2009 and 2013 were collected, including
demographics, procedural and ﬁlter characteristics. A stan-
dard technique of snaring the retrieval hook was attempted
ﬁrst in all cases; if unsuccessful, a number of “fall-back”
techniques were employed, including the use of endoscopic
graspers, 18F sheaths, and snaring a second wire below the
collar of the ﬁlter to collapse it into the sheath.
Results: A total of 274 patients underwent attempted
IVCF retrieval; three were excluded intraoperatively due to
thrombus in the ﬁlter. Most ﬁlters were Gunther Tulips
(99%), 71% had been placed prophylactically prior to bar-
iatric surgery. A total of 267 (98.5%) ﬁlters were retrieved
successfully, 212 (79%) using standard snaring and 55
(21%) with “fall-back” techniques. In patients undergoing
“fall-back” techniques, technical success was achieved
100% of the time. The median time since insertion was
signiﬁcantly longer in the “fall-back” group (173 days vs
70 days; P < .0001). Three intraoperative complications
occurred: fractured wires embolized to the right atrium
or pulmonary artery and were successfully removed endo-
vascularly. The majority of the procedures (80%) were
safely performed under sedation in both groups.
Conclusions: Incorporation of “fall-back” techniques
may allow 100% technically successful and safe removal of
retrievable IVC ﬁlters, and is especially useful in removing
ﬁlters with prolonged dwell time.
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Objectives: Compared with permanent ﬁlters, higher
complication rates occur with long-term use of temporary
ﬁlters. Our hypothesis is that clinical factors at the time
of placement can predict the need for a permanent instead
of a temporary ﬁlter.
Methods: An IRB-approved retrospective review was
performed of both vascular surgery and interventional radi-
ology prospective databases between 2008 and 2013. Pro-
tocols to maximize removal were in place. Patients were
placed in group A if retrieval was attempted or group B if
no retrieval attempt was made. Clinical factors for both
groups were analyzed and compared (Table).Results: Of 1,021 ﬁlters, removal was attempted in
60% (group A) and no attempt at removal in 40% (group
B). Retrieval rate in group A was 95%. The most common
reason removal wasn’t attempted was lost follow-up. In the
univariate model (Table), factors associated with perma-
nence included male sex, old age, history or indication of
venous thromboembolism (VTE) with inability to anticoa-
gulate, malignancy, and neurologic condition. Factors
most predictive of permanence in the multivariate model
were malignancy (odds ratio, 3.0; P < .001) or neurologic
disorder (odds ratio, 2.69; P ¼ .0005).
Conclusions: Despite protocols, 40% of temporary
ﬁlters were not removed. These patients are more likely
to be older, male, have a malignancy or history of neuro-
logic condition or VTE. These factors can be used prospec-
tively to aid in deciding whether a permanent and not a
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Objectives: Inferior vena cava (IVC) ﬁlter placement
is performed to mitigate the risk of pulmonary embolism
